Although the etiology is controversial, FPHL has usually been considered as an androgen-dependent disorder representing the female counterpart of male balding. Further, some authors use the terms "androgen-dependent FPHL" and "androgen-independent FPHL" to separate women who have FPHL due to androgen excess from those with normal androgen levels [3] . However, most women with FPHL have no other signs or symptoms of hyperandrogenism and have normal androgen levels, indicating that our understanding of the pathogenesis of the disorder remains incomplete [4] .
Introduction
Androgen Insensitivity Syndrome (AIS) is a rare hormonal condition associated with a sexual developmental disorders resulting in varying phenotypes [1] . These disorders of androgen action present as 46 XY Disorders or Differences of Sex Development (DSD). The phenotypic spectrum of AIS depends on the residual androgen receptor activity and encompasses individuals with completely female phenotype to male phenotype with infertility /undervirilization. AIS is classified into Partial Insensitivity to Androgens (PAIS), and complete insensitivity to androgens (CAIS) where coexists in CAIS a deficiency of 5 alpha reductase type 2, which codes for Dihydrotestosterone (DHT), whose secondary deficit, is held responsible for phenotypic feminization.
Female pattern hair loss, also known as female androgenetic alopecia, is a non-scarring progressive thinning of hair [2] . It results from a progressive decrease in the ratio of terminal hairs to shorter, thinner vellus hairs, a process known as follicular miniaturization.
In most girls/boys with PAIS, the production of DHT, and the ratio of testosterone to DHT is normal. Women with CAIS, may have secondary 5-alpha-reductase deficiency due to a decreased mass of the urogenital tract tissues, which normally produces DHT [6] .
We describe a phenotypic female pattern hair loss occurred in a patient with Complete Androgen Insensitivity syndrome (CAIS) characterized by a steroid 5-alpha-reductase 2 deficiency, in which we have performed a combined non-hormonal hair restoration treatment (Low Laser/Led Light+sub-dermal local infiltration of hair growth factor) [7] , followed by daily application of topical minoxidil 5% solution, which resulted in an excellent result in hair regrowth after 6 months.
Case Report
A Medical Doctor Colleague 28-year-old girl, carrier of Complete Androgen Insensitivity Syndrome (CAIS), due to absence of uterus and menstruation, comes to our attention, presenting a 10-year history of gradual thinning of her scalp hair.
On clinical examination, she presents a diffuse reduction in hair density especially in the front-temporal region, with diffuse thinning of the crown region, with preservation of the frontal hairline. The scalp skin appears slightly atrophic, with the presence of some benign keratotic lesions.
At Videodermoscopy, widespread miniaturization of hair appeared within the analyzed area, associated with centro-follicular depression and reduction of local density, as well as a significant alteration of the average hair diameter.
The diagnosis of phenotypic FPHL (Model Ludwig, grade II) was therefore carried out.
The patient was therefore subjected to routine hormonal tests which showed a non detectable level of DHT (<0.001 nM/L).
Following genetic and molecular examinations, the patient demonstrated the classic 46XY phenotype associated to a Complete Insensibility to Androgens (CAIS) in addition to a deficiency of 5 alpha reductase type 2.
Materials and Methods
In this study, androgenetic alopecia was diagnosed clinically and based on the Ludwig scales and VideoTrichoscopy (DermaView ®) patterns [8] .
The Patient gave her written informed consent to publish this case (including publication of images).
The patient received on their bald areas (Figure 1 ), a Combined Low Laser Light Phototherapy and Growth Factor Hair Formulation Infiltration Therapy (AGA Combo Treatment) [7] consisting of a micro-infiltration session every 3 weeks with non-pharmacological/ hormonal therapy containing a Restructuring Hair Booster-natural Growth Factor Formulation (GFF) industrial product with:
Uncross-linked hyaluronic acid 
Results
The results obtained after 6 months, revealed a clinical (Figure 1 ), and trichoscopic (Figure 2 ), significantly higher percentage of recovery from androgenetic alopecia.
The patient shows an excellent increase of diameter and density of hair, with reduction of perifollicular atrophy; no side effects in terms of pain, itching, tingling, discomfort, edema, excoriations, necrosis, fissures, erosions, eczema, were detected in the patient, both in the very next days and in the short to medium term.
Discussion
Androgen insensitivity syndrome arises from loss-of-function mutations in the coding sequence of the Androgen Receptors (AR). This X-linked genetic mutation of the androgen receptor gene results in the dysfunction of androgen receptors and hormone resistance. These mutations lead to a loss in virilization or infertility in 46XY males in individuals with functional testes and adequate testosterone production. CAIS and PAIS encompass variability in phenotypic expression; however, both these conditions have similar genetic, endocrine, and pathophysiologic mechanisms.
Androgen insensitivity syndrome is the result of profound resistance of the androgen receptor towards the action of androgen. Various studies done in women established the Androgen Receptor (AR) dysfunction with no detectable androgen receptor binding leading to resistance to the virilization effect of the exogenous androgen. The androgen receptor nuclear receptor contains a hormone-binding domain and an N-terminal region used for transactivation, and most mutations cause androgen receptor dysfunction to localize specifically in the hormone-binding domain [1] .
Our case described a CAIS Syndrome: There are various forms of presentation of CAIS in different age group, varying from infants to adolescent females. CAIS will present very commonly as primary amenorrhea in adolescent females or incidental finding of testes in females undergoing inguinal hernia repair. Physical examination reveals a female phenotype at birth, which will be a mismatch from the results of prenatal fetal sexing (Y chromosome on DNA analysis). The vagina is blind-ending with no uterus, gonads present in the lower abdomen or inguinal canal. At puberty, with the normal growth spurt, there is breast development secondary to the conversion of androgens to estrogens, and taller female phenotype secondary to the effect of the Y chromosome.
17-beta-hydroxysteroid dehydrogenase deficiency: CAIS and PAIS individuals have normal testosterone responses after the hCG stimulation test. Low serum testosterone synthesis implies impaired testosterone synthesis secondary to 17-beta-hydroxysteroid dehydrogenase deficiency 5-alpha-reductase deficiency: differentiation of CAIS and PAIS from 5-alpha-reductase is by analyzing the ratio of testosterone to DHT in serum. In patients with steroid 5-alpha-reductase 2 deficiency, the production of DHT decreases, and the plasma ratio of testosterone to DHT increases. In most girls/boys with PAIS, the production of DHT, and the ratio of testosterone to DHT is normal. Women with CAIS may have secondary 5-alpha-reductase deficiency due to a decreased mass of the urogenital tract tissues, which normally produces DHT [6] .
In serum, Testosterone (T) is bound to albumin and in part to SHBG (Sex-Hormone Binding Globulin) and only a small fraction (2%) circulates in free form, biologically active and therefore responsible for the effect at the level of target organs, following the specific link with the Androgen Receptor (AR). T can be converted by means of 5α-reductase to DeHydroTestosterone (DHT), which is the main mediator of androgenic effects in some target organs, including the prostate, seminal vesicles and external genitalia. The T can also be converted by Estradiol Aromatase (E2), which activates the specific Estrogenic Receptors (ERα and ERβ), suggesting the possibility that the biological action of T can take place not only through the activation of AR, but also for ER activation. It is also known that ERβ receptors are present at the level of the pilosebaceous follicle; it is shown that the interaction of T with ERβ receptors at this level inhibits the growth and replication of hair follicle cells [9] .
Sci Forschen
Although it has been assumed that androgenetic alopecia is the result of the abnormal sensitivity of hair follicles of the scalp to circulating androgens, in light of these new data, an alternative potential androgen-independent mechanism for FPHL phenotype deserves to be carefully considered.
As explained by Cousen P, et al. [10] and Langan EA, et al. [11] there are alternative hypothesis could explain a FPHL in CAIS.
Firstly it is possible that sufficient androgen levels, can directly operate to generate a phenotypic FPHL, but the lack of any secondary signs of virilization in patients with CAIS tends to exclude this hypothesis.
Secondly, testosterone (notoriously not active as a miniaturizing hormone lacking its active form, DHT) may be aromatized into estrogen, by the Cytochrome P-450 on the pilosebaceous follicle, which notoriously expresses the ERβ receptor for estrogens, which in turn, are known to inhibit the growth of hair in animal models, confirming the hypothesis of a miniaturizing action on the hair follicle, mediated by estrogen hormones.
Third, the non-pharmacological regenerative combined treatment (Low Level Laser Therapy [12] +sub-dermal micro-infiltration of non hormonal hair growth factors complex [7] that has been used for 6 months, does not act in a hormonal way, but only stimulating the reproduction of hair follicle germinative cells, through various described routes.
Minoxidil [13] , is a potassium channel opener, causing hyperpolarization of cell membranes and it is also a vasodilator, it is speculated that, by widening blood vessels and opening potassium channels, it allows more oxygen, blood and nutrients to the follicle. Minoxidil also appears to stimulate the Vessel Endothelial Growth Factor (VEGF), which could promote the production of mesenchymal cells and anagen phase, at the level of the sub-follicular capillary microcirculation. However, despite the mechanism by which Minoxidil promotes hair growth is not fully understood, it is confirmed that minoxidil does not act as a mimetic-hormonal or promoting androgenic hormonal actions.
Limitations
The limits of this study are related to the low number of cases of CAIS with FPHL so far analyzed; the probable existence of CAIS not linked to FPHL could hypothesize that in some subjects there is a genotypic variability related to the hyper-expressivity of ERβ receptor expressed in hair follicle, or other pathogenetic pathways related to the onset of FPHL.
Conclusion
This case of a phenotypic FPHL highlights four incontrovertible conditions, such as:
The complete insensibility to androgens
The deficiency of 5 alpha reductase type 2
The lack of DHT The excellent response in term of regrowth of hair after a non androgenic therapy Taken together, these points support and confirm the hypothesis that the mechanism that led to FPHL could be an alternative to the androgen pathway, which has always been identified as the main one, even in female pattern baldness not clearly associated with secondary traits of hyper-androgenic manifestation (such as hypertrichosis and hirsutism, most often linked to a male pattern baldness of pattern, with bi-temporal retraction of the gulfs); in fact FPHL has so far been seen as a female variant of the male androgenic form, rather than a separate entity, also from the hormonal point of view. Due to the wide open debate on the complete codification of the FPHL etiology, which may not follow an exclusive androgen pathway, this work could serve as a model for further studies.
Although this case does not prove that all the FPHL are certainly caused by an alternative route to the androgenic pathway, the incontrovertible evidence of a case of complete insensitivity to hormones genetically associated to an of 5 alpha reductase type 2 deficit, with an excellent response to a non-pharmacological/hormonal regenerative treatment, explains the accreditation of a new hypothesis that sees FPHL, rather as an estrogenetic alopecia, instead of the always considered hypothesis of female pattern of male androgenetic alopecia. Therefore, the term "Estrogenic Alopecia" (EA), could be identified in an exclusive way, all those FPHL not clearly associated with hyperandrogenism and/ or signs of masculinization in women.
If further studies confirmed this hypothesis, this case, could represent the milestone for certifying that the pathogenesis of Female Pattern Hair Loss, may not be limited of an androgenic nature, strengthening the concept already amply demonstrated that estrogen can actually inhibit hair shaft generation due to their interaction with ERβ receptor expressed in hair follicle [14, 15] .
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